Methylprednisolone attenuates hypothermia- and rewarming-induced cytotoxicity and IL-6 release in isolated primary astrocytes, neurons and BV-2 microglia cells.
Brain protection is crucial during neonatal and pediatric cardiac surgery. The major methods for brain protection are the administration of steroids and deep hypothermia. Therefore, we have investigated the impact of methylprednisolone (MP) administration and deep hypothermia on neonatal mouse astrocytes, neurons and BV-2 microglia cells. Brain cells were pretreated with MP (100 mM) and incubated according to a deep hypothermia protocol mimicking temperature changes during cardiac surgery in children: deep hypothermia (2 h at 17 degrees C, phase 1), slow rewarming (2 h up to 37 degrees C, phase 2), and normothermia (20 h at 37 degrees C, phase 3). In all brain-related cell types cytotoxicity was investigated as well as the release of the pro-inflammatory cytokine interleukin-6 (IL-6), which plays a major role in neuroprotection and neuroregeneration. Deep hypothermia induces substantial cytotoxicity and the secretion of IL-6 by astrocytes, BV-2 microglia cells and neurons. MP administration has no influence on the cell survival and IL-6 release of normothermic astrocytes, BV-2 microglia cells and neurons, while hypothermia-induced cytotoxicity and IL-6 secretion are significantly suppressed by MP. These data suggest that MP increases cell survival after deep hypothermia but also suppresses important neuroprotective and regenerative processes induced by IL-6. Hence, more specific immune modulation than that provided by MP may be needed to protect the brain during neonatal and pediatric cardiac surgery.